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Jhe invention provides compounds of formula (I) as described in the claims, or an optical isomer, 
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0 i. t ^y >■ 

jf Mwf= 2. AX * 1?n ArNCO. 
HO J V NHFmOC O 3. TPA O 
Qr^UHFn-c 9 . Q^O^A^NHrmOC - HO^A^HHA 

A= SOjfAr. COAr, PORAr, KIHCONHAr 

[0 0 8 7] 

[0 0 8 8] 

b) Wa n gffijfe 
[0 0 8 9] 
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o 





[0 0 9 0] 

* (i) ofb^&ttT ^ y ssk't ^ j TA* 
7 r r ^ j ci % tz &m %smm *m-rz> {t&& t a *> l v \ 
hhSA,. r ^ sm&tim-ez tei^w&rx. &mftx<D-gm&&mzi,xhi:< 
. T^t>hT/u7 T ^/u^^/u&mm^r^ymtKj^^xhX^\ mi&r 

10 0 9 1] 

[0 0 9 2] 
[0 0 9 3] 
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[0 0 9 4] 

Marc hSF£>A dvanced Organic Chemistry (wi 
ley) x Care yioi^Sundbe r g f(DA dvanced Orga 
nic Chemistry *2<D#m j ?*X b\Z&^X&CbthX 

[0 0 9 5] 

Hb<^M^)#< <£>H5&#lta. #J;tk£T. Green e|(OP r o t e c t i n 
g Groups in Organic Synthesis w t & X 

[0 0 9 6] 

LT, «^Ltf^7^m»4feK, »Dt*fcW:*KlcJ:oT, ^rxr^-^J: 
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[0 0 9 7] 

1 Oft#*tt##teJ: tv^!:WtSr^^#5r Six 
[0 0 9 8] 

ftWc&bthZ* fuy'v'rT—V (MP) it. — olcf±*MS**:"**«*5 
[0 0 9 9] 
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^temfaft/mmft-nisy+v ^y&&>m~rz> [mo h i e r km^ Na 

ture370 (1994) 218-220. Gear ing Na 
ture 3 7 0 (1 9 9 4) 5 5 5 — 5 5 7 McGeehan Na 
ture370 (1994) 5 5 8 - 5 6 1 ] , *5 JlUv^fckJ: 

[0 10 0] 

- mm*iz\±±&¥thw&<o mm\ t\^x(om*v<te\<^tcnm&£n<tcM 
• a* u <# v ft f**#& $ nfcM p sift fc fi^^^ms tftztitz 

[0101] 
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[0 10 2] 
[0 10 3] 

5@com p -com p i&*»©4#»4<DSij£tt, ^3H#eoft«w«Sfflrt -cit*> 

, 7 4 3, 5 8 7-^-C«\ Cawstonk. Anal Biochera (19 
79) 99:340-34 5 ©*Sfc£3IJfl LT1^5. T y 1?*f t-*3# S^SS 
CO^^fi, Weingarten, H. Biochem Biophy R 

e s C omm (1984) 139:1184-118 7 lHfB5£ £ frT V^5 0 % 
*> ^ A/. M P (c X 5 «Kft * ^ 9 £ «*rT SOT^fflv^SrtdS-e 

[0 10 4] 
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[0 10 5] 

i:Tt5rK*^59 0 #£Lvv£#S#&&|cf* % ftn^ii^ftaS^as* 

[0 10 6] 

L^UftdS #< <o«*Jcd3V^*astcaSMPia»«lS:«^i-5 - ir^W 
5pJ-Cfe5Ci:Sr^3R#tt*Stca!|-rs-C*>^9. #*&#J« (09;ir** 

[0 10 7] 
[0 10 8] 

< a v n £ fc fiM p &&&m ± £*x6fc£>-e&6r£ as^gg £ ntc 0 ufo a* o -c , 

[0 10 9] 
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K3fe^a«^^*fc^/Nci-5fc*lc«3fc^^fctt»3fe^^i3V>T^ MP£ 

««*^Jc^^s^<o*«{fc*fcr±«u«^ riR«j Sr^tf, rii^j 
3; fc filmic J: 5) JBttft^tt£®^0>aJ!l«r£tr* &*<OJfc*fl:£BC;fc:» 

[0 110] 
[0 111] 

MPte£biC x f^h^^/D^;^, [CMV] mmm. HIV, *5j;U^: 
[0 112] 
[0 113] 



-28- 



[0 114] 

So 

[0 115] 

[0 116] 

[0 117] 

[0 118] 
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So 

[0 119] 

Mpmmmn. r^^^—m. ffi&m&wmm{t& (als) . v 

[0 12 0] 
[0121] 

(mmmw^xxfv *.9-*rmwuto&tr&t*) <omm\^»^v^it 

[0122] 
[0 12 3] 

K£$:h,5t><OT»M:fcv^s v &<**v7r*7-T— V* 

[0124] 
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[0125] 

mm 

(b) mM^mcnmzjiziaft 

[0 12 61 

jx-ci**. rttbicn^ ks*©^ &j&ma&&. y^?-^ 

[0 12 7] 

SgiE^I^Jfkt^ r i: ^"C^ 5o R e m i n g t o n' s Pharm 
aceutical Sciences^Mack Publishing C 
ompany. East on. Pa. % ^£rJ£~C91 £ixTV^<5 <t 0 ttW:^ 

[0 12 8] 
[0 12 9] 
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[0 13 0] 

Wf^t/uo- *fc£G>-fc/H3— ;**3j;t«rOSt^#, h7^*yh*. ** 

. r/^^wts tweens u tei?<D?um. vvv^mm+bv >A4ifoi 

M*k «&#J> ««Mk#J. RftflsJfiU SBMdBk {fc##J. JBMMfcKftL, 

[0131] 

J: o r $ti5o 

[0 13 2] 
[0 13 3] 

*s it** if^^-^ */w>, mst# Arista m%>m, am 
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[0 13 4] 

ttb^m^fi^5mg UD^iO HftlOOOmg, i9ff4L<tt» 
1 0mg^5 0 Omg x £ U< 1 0mg^f)^3 OOmg^ 

(I) ©ffc^£$tf<DJ&s#*LV\, 
[0 13 5] 

*&m<oit&<ton (Mx-iz) mo. mm. mm. is*yttt*«p»^ic 

<. rnbii^: (i) o{b^^m^^^llS«jt-^u^v^t>(D-t?3!>s 0 ^ 
(i) <D<t&yot— mzm^zteftnmns ^ (i) •c^stLSYk'&ife^tfcffi 

*ffi^»J»*^«+SS«^J:t«^*tt^TOjttt, Modern Phar 
maceutics, 9^*5<fct^l O^MBanker&Rhodes^, 19 
7 9 ^F) x Pharmaceutical Dosage Forms : Tab 
lets. Lieberman^ (198l¥) * *5 Introducti 
on to Pharmaceutical Dosage Forms |g 2 
Ansel (1 9 7 6) JClffi^ £;h,T*5 «9 „ J: 9*^|ffl» 

[0 13 6] 
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[0 13 7] 

. T/U*>Ik TWEENS (Mat) ftif<0»Mb», 7 * V AttiBtr V V V Afc 
¥<DWLM#L m&#L 3t##J, fi»Mk#J. ftfcfltfBL tt»{k#J, 3&3&& 

[0 13 8] 
[0 13 9] 

[0140] 
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fc^**r*tr. mm&. &m£tixmmt£&&m. mm®. mmm. m 
mmtzmm. «#ak %<m. mmm* e^y> m 

[01411 

»»"e«*a-e*>S. &30l£l*-«!£, KBtfj/w*-^ ^ttM!>A x 

[0 14 2] 

gpf^(^», nan. sawj^^^^^So ro£5ftMa^<z> 

ir/l-n— ^ s ^^/K^rV^^/Wir/Wn— Mi AVICEL RC-5 
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9 1. h?#*>h&£XfiTA'*>m'1-hl)*A&tttl* ftSttfcSiWffllctt 
[0 14 3] 

A*kfc Kn^^o fcT/Up« f/Pt;Vo- X. xf/l/t/Wn-^, Eu d r a g i 
[0 14 4] 
[0 14 5] 

^neVt-^^/^/^u~^^^<3r)^^J$r^tf 0 _bi£LfcG lidants.i 
[0 14 6] 

*fcr±«aJ^«cK*icft#*fcr4»^5r. r««-j fcj;* 

) oft-&*SrSfe*-C*3»ftft*tfO!6Sff*U<, ii*4>ft< £fcifco. 1%T~£- 
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[0 14 7] 

*^^p^f7- ^iSttl-H*r*»»S:, K«*lcgc^T-*rSb*fi©^; ( 

[0 14 8] 

is-cts. ^#a#(cf4^c (i) ^ib^^^iaK^Atam 0y*.tf§8 
as?* (w-y*^^^«B3»*f&*o»^) , K^rt, sim, art*, 

, MEA* AT, ST, B3§, *5<tO«PS^§r^tfo *£S^<D5$ (I 

[0 14 9] 

, tiM-tzto&io*; (i) <Dik&®>. tiamjj&, iit^^D/Dfr-« 
ttT-*/Ma*»«s:tfce>-r^: (i) <Dit^«i<om^ 

[0 15 0] 

A^WICH, fc h/£A (^M7 0^rn^7^) tcttLTtt. 10^fc«9^J5 
mg«3000mg, £ V U * b < te#J 5 m g frbffo 1 0 0 0 m g , £ 
^Kl^lOmg^^lOOmg^ (I) <D<t&®&±£r&*-rZ* - 
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[0151] 
[0 15 2] 

^#^o^j£^p^$f^ <n&$-mnm 1 omg^^iooo 

mg. ^l<^10mg^^3 0 0mgt^2) o 
[0 15 3] 

$£i-6^t^-e#s 0 ^^^tb^^: (i) (Dit&mcDmte. gzm<om&&. 

[0 15 4] 
[0 15 5] 
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m\<^z>zkfrx-$z> 0 ftm<Dtem\ctti,x^ *&m<ofc&®i&#'^ &mm. 
^^^^j^fc^^tc, ^/k mm^tcn^mtvxm^^o u*: 

[0 15 6] 
[0 15 7] 

^^^{b^i-^> ii*i«$UlO;* ^n^o^T— ^{cov>r^i-<fc 0 

* t tmr mr £ y r s -r £ r t a* -c* z 0 

[0 15 8] 

bnS^r-^-^tW^VT^y (KLH) fc^<0^t££^fc#V^# 
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[0 15 9] 

^7— joit^^o 2t*i£^l> ttP ierce Chemical Com 

pany. n y^7*- K» I I I ,fc 0 rff|R$*fC^5o '&hfrtz&& 

fe5M7yt>rft^v\ *¥&m<Dit&®>&w%k Lxm^xmg,\cwfe^z> 

[0 16 0] 
[0161] 

[0 16 2] 

lt, in v i v oxi^^ta^m^(D^ ^ u^u^r—^f>>mmm^^£-t^ 
jj&mmL.x. in sit u\c&vfz>z.frb<Dmm<D&ifi*m< zt 



-40- 



[0 16 3] 
[0 16 4] 

<£&m±s L HNMR 4> b< fi 13 CNMR, 7C*»«f. h/U^tf 
[0 16 5] 

77^ (thf) h y ^A^jzt^-o-y^aiy y^blf tx, ^y/n 

y^) l£tzte (2 3 0-400^5/^> Merck) <^Ma # t><£>T-|ij&g 
-T£o li^nvF^77^-»|f (TLC) te#^£&9o#Tfc£v'y # 
y/V^lx-h (200-300^5/^, *fc) ±T-m\ S^&lfcfcte 

j -/vtpcn 5 % yy^y ^^n-cpraflsi-a. 

[0 16 6] 

Hlfeflli 

N — t Kn^riy~ 2 - [ (4 h ^riX7 7;7] -3, 

3 - ?vu- 3 - ^f/vft-yn/Nyy $ y^fil! 

[0167] 

[its] 



O 0 1.ArS0 2 CJ,Et 3 N, I U 

HO^'^" 2 Me 2 SO * Ba(0H) 2 HO A^^ NH ^ 2- (COa) 2 , NHzOH q CvS^^ 



.OMe 



[0 16 8] 

S-^A—D ^ ^ : TK^f^y *A8*fn*&<E>0. 4N^ (3 

3 OmL, 67. 01 mm o 1 ) tpCDD—^—is? ^ (10. 0 g, 67. 0 
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Immo 1) Jt-C»-*»-f- 0 &mtiS* =f-^ (6. 6mL, 7 0. 

36mmoK 1. 0 5 ^fi) £ 3 0 ^l-fcfcoTi&T LT^D^^5 0 !gl®?££ 
tfitfl 8B*HI«#i-5. 1 NfiB^»£;iC>*«K: (fipH2) s&jjjl-c. « 

xm&te&&<Dmmm&&z do. 9 g . ioo%w) . 

[0 16 9] 

2- [ (4-^ h^rv-^^ri/l^/Uz^-^) T^y] -3, 3 -i?* ^7U— 3 
-***A<&jt—-7v* tt^Wt : ^—i/^Z^tttoyo (1 0. 9g. 6 7. 0 1m 
mo 1 ) £^-3r1*->' (1 0 OmL) *5<£t*7k (1 0 OmL) tC*gfl?U 
^^ixfc^^^S-Ca^So (50mL, 6 7 0 mm o 

1) , ftV^4-^ h^>7i^;W^=;^ti7>f K (16. 6 2g. 8 0 

. 4 immo i) &5u&m:&mzm3m-rz> 0 »e>iife*9«*»?KSr^a-ei set 
raita*u »:v>t i ns»t?^p h 2 ^>«ttt t^c mt* 

f^y^ftttltSo ^*S£#jmi££ (MgS0 4 t) ft»UXWETt?tt«lca« 
1~So WWi^y XfjlsJj? AT*1 5%y A-:fcJ:tf8 5%^nD7tM 

-eSfflu-tfT^HJgto (730/0) £r#5o 

[0 17 0] 

N-t Kn^ri/-2- [ (4-;* h ^rv^ ^/I^A-t^aO T ^ / ] -3, 

(7. 9 g, 2 3. 7mmo 1) ^nn^y (1 0 OmL) 
(C*3V>T^T*«^U, ^VN-Ciiib^-^l^y /V (6. 1 7g x 4 8. 6 mm o 1 
,2.0 5^4) fciOTMF (1. 7 3 g, 2 3. 7 mm o 1 ) ZmfiQ-TZo 

TS>- (6. 5 g x 94. 8mmo 1 „ 4 ^fi) &THF (3 5mL) *5<fct£;fc 
(lOmL) ^C^V^Ot^tSo hyxf;l/7$y (14. 3g, 14 
2. 2mmol x 6 ^S) Sr^BI U '&hfr1zmWL* 0 tt? 1 0 ftmfflft-tZ* 
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-cam-*-*. &jmmm& (Na 2 so 4 t) tm\.xmETx»»\.xmmo\z 

-TSo :«i?:^no*M^P>S^U, (6 5%) 

o MS (ESI) : 3 4 9 (M + H + ) 0 
[0171] 

skTtofo&to&mmmi trnmci^xmrnvit 

N-fc Kn^ri/-2- [ ( 4 - 7 n -=e 7 * =-;^7. /Hft T ^ / ] -3, 3 - 

v?;* ^VU— 3 - ^ f/^t-T'n/N-yr 5: K 
MS (ESI) : 3 9 7, 399 (M+H*) e 

N-fcKo^>-2- [ (4-yh^->7i^Mn/i/) TS/] -3, 3 

f yi/- 3 - ^ f 5 K 

MS (ESI) : 3 9 1 (M+H + ) 0 
[0 17 2] 

a*) 7^;] -3, a-^^-s-yf/W-^u^yr^ koh 

[0 17 3] 

lit 9] 



[0 17 4] 

N— t Kn3rV-S, S-v ? ^"^y-2- [ (4-p< h^r^7x^;l/^;^= 

;v) r^y] -3, 3 - ^ f 3 - ^f ;vf t-^o^yr 5 KrMsfc K 

D^f^A^ (4. 0 g. 11. 5mmo 1) & ? v vifc/UJ* (5 OmL) fc^fc? 

&mm&o < t*xft&^ fr^xigmm (32% r^vvy^mm ( 

7. 2 4mL, 3 4. 4mmoK 3. O^Sfi) &m$n\~rZ>o ^t*i§I^<£>8s 

ud ic j: o raw * s. ft v ^^i^is^ ^m.* xm#>zt mmnnxmmm 




fc@J^)$r^DD^A^f)I^Lti|{t^ MS (ESI) :38 1 ( 
[0 17 5] 

N — t [ (4 h ^-SAO-gv^yUfc^/U) T ^ y ] -3, 

[0 17 6] 
[{b 1 0 ] 




[0 17 7] 

S - (4-p< h^^^^/W) -D '^>7^ : N- t -zfh*->#/l'7$~ 

/W- S - (4-^ h^V-<y^) — D — <^v^^>- (5. 0 g . 13. 5m 
mol) £4 0mL^{b^^l^>'lc:^»bT7K1f't'-C0 < t:^T*^r^o by 
7;^b»8(18. 5g, 1 6 2mmo 1 ) Srftl^tt, tbtlfc^M* 

ott? i B*ra**H-s. r oj^a^««:M^ini«>rusi*K^T l c*s<t 

[0 17 8] 

N — [ (4-* h^cis? =z~/U) ^/W^^/u] - S- (4-^ h^rv^VvvU 
) -D— <=->7 5 >- : ^^7^ >-tttogo (3. 6 5 g , 13. Smmol) 
SrRV^^^r-^^ (5 0mL) jo<fc^ (5 0mL) ^8»L,T^ffl-C«#i" 
5 0 h V^^/UT^ls (9. 4 2mL, 6 7. 7mmo 1 ) &&J&m&mz%fa 
U 2fcVvC4-> Y*c*/y =.^>V?s;Vib^>V?xiy>( K (3. 3 7 g> 16. 3 
2mmo 1) Sr^tip-rSo »€>ttfe*9K)&*IKSr^ia"ei 8B5fe8ft#U ftV>-? 
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i N*fi»-ei&pH2®ete£-ra. z<omk^\zm^mt^^^^^m-t 
z>» mmmmmz (M g so 4 t) ^iLtMETTM^^T*»it^o mm 

ft^Mmm&&& (73%) 0 

[0 17 9] 

N — t Kp^>-2- [ (4-7< h^S^^if^A'*—,*') T ^ / ] -3, 
3 - V* TvW- 3 - (p-> h^rv^Vif V^) -/n/^T^ K : 

(2. 5 g. 5. 6mmo 1 ) ^nn^^y (3 OmL) ^IC^V^T 
^fiT»#U RV^IWfctf-^MJ-yA' (1. OmL, 11. 48mmol. 2. 
0 5^1) joilFDMF (0. 4mL, 5. 6mmo 1) ZmfiQ-fZo nbtltc 
JW«flT»l 5»KiaH*r-5. ^i77^=»rt-C, tfttb Kp^/VT^ ( 
1. 5 5 g. 2 2. 4mmo 1 „ 4 SrTHF (1 5m L) *5<fcT*7k (5 m 

L) *{C*3^T O^T-ffi^l-So hyxf/u/^y (3. 39 g> 33. 6mm 

-* (ifittW: 1-2 PMOTfT 3 5o 1 NJ£®?-?gSH£ 
ftV^v^nn^V^tttti-rS. ^T^yftWf^^r (Na 2 S0 4 "C) ftj&L 

t*ETT?If»*-e88t5. ^^i^^HPLC-CW^ MS ( 
ESI) : 4 5 5 (M+H + ) . 
[0 18 0] 

N-fc Kn^v/" a - [ (4 h^rv-^^^/U) X;^^;V7^/] ~^ h 
[0181] 

[<bi i] 
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[0 18 2] 

^"T/UN-^/^XA — a h : THF (10 0 

m 1 ) tp<D7kmik1- h V (4. 0 7 g, 6 0%, 10 1 mmo 1 ) (DM^fe 

SrO^lC^-fSo $e>l-2 0(OiiifiCTHF (lOmL) V 
/rtf- h (10. 0 g. 8 8. 4 mmo 1 ) 3$£Xf<DTHF (1 OmL) * 
(Di/f n^^rih/ \s (9. 6 7 g. 8 8. 4 mm o 1 ) £rA*t5 0 

x-$m&i-z>* &j&m&mt£fflam.<kT j*mmzjnx.x ? ^ y^t^ 

o I^itt, TKS^^^^/W-e^-rS (3X100mL) 0 — ttJd L/c 

mmt&mm&±m& (2oomD t^it, (M g so 4 ro tutu 

■eWET-ctt«**t?aMf-r*. Ja*«*»**-cB»3i^A' (40mD 

[0 18 3] 

xf/i-N-^v^/Wa — T ^ y — 1 ~^f;W-v/^n^fyrt7- 
h : n^^ri/y^>- (lg, 4. 7 4 mmo 1 ) £y i?y— /V (2 5mL) 
*{C:fc5^T^ia-e&#U ^^thy^^ft^ h^^K (0. 6 6g, 9. 
5mm o 1, 2^S) SrSft&U**-*. # btLfc^^Sr^T 1 — BfeSt^-T 5 0 &flJ 

Sr^ky ^u>-e»ffi-rs (3xio omL) 0 &vmmm& (M g so 4 ) x 
HM&mGj&mntitiRMh LT#3 0 

[0184] 

o-T 5 /- 1 -^^V^fr-S^n^fr-frvBHt : ^iftoi^^/^ (0. 6g 
. 2. 4 4mmol) ^4NM (5 OmL) LT— |feJnS&3S**r 5o 

[0 18 5] 
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a- [ (4 b*is?=.~M 7y^-;U7^y] -T h7t 

drihV^^ : Z.(DT*y& (0. 5 9g. 2. 4 4 mm o 1 
) titst*** (2 0mL) ^5j:t/7K (2 0mL) *iClo\,^X^UX&& U & 
V^Mixf/W7^y^V>-C4-^ K 5r\/-7 ^~SV*/V^z=-/V? xiyj K (0. 
5 3g. 2. 5 6mmol N 1. 05^1) ?:»t5o # 
-C-BM»M-S. E£?2S^f££r 1 N^^SHiiC U fc^xmt* 7 l"^X&m 

[0 18 6] 

N-tKo^V-a - [ (4 h^rv^^—yu) ^;^^V75y] 7 1 h 
7 t Kd - 4 - ^ f n^f y- 4 - 7t hT^ K : r^^yu^^- 

^ (0. 4 7 g % 1. 2 6mmo 1) St^op^^ (1 OmL) ^(CiSV^T 
Sfi"Ca#U. ^V^-C^b^^rf-y/^ (0. 3 3g. 2. 5 8mmoK 2. 0 
5^i) JJi^DMF (9 2mg, 1. 2 6 mm o 1 ) *WM~tZ>o '&bfltc& 

m&mm-vi 5#raa#M-3 0 »t77^ = ^ KD^w-;y (o 

. 3 5 g> 5. 0 4mmo 1 , 4^4) £THF (15mL) *3j;tf7K (5mL 
) 'HC:}oV^0 < C-e^#-r«So M^f-^T^y (0. 7 6g. 7. 5 6 mm o 

aii-s. ^f^ftttl^?: (Na 2 so 4 -c) giitTffiT-eifweiSit^o 

M^^^an^A^f)^ifl:t5o MS (ESI) : 3 8 9 (M + H + ) 

o 

[0 18 7] 

mmme 

N-tKn^>-a- [ (4 - ^ h^y7x^) ;*/P*~A'T ^ 7 ] h 7 

t Kn-4-^f/^-2H-t , 7^-4-7th7$ K MS (ESI) 



-47- 



: 3 9 1 (M-hH^) o 

fc Ku-4-^f-/Uft-2H-ftf7>-4-7t hT ^ K MS (E S 
I) : 4 0 7 (M+H + ) 0 

fc i hr^ K ms 

(ESI) : 4 O 4 (M+H + ) e 

Kn-4->fy^--v'7D^ty-4-7th7^K MS (ESI) 
: 4 3 7, 4 3 9 (M+H^) 0 

N-tKn^>-a- [ (4 h^-i/^m— yu) ^yu^n yi^T^/] -r h7 
t Kn-4-^f^ft-^7n^fy-4-7t YT ^ K MS (ESI 
) : 4 3 1 (M + H + ) 0 
[0 18 8] 

N-fc Ko^rV-S, S-i/t^y-a - [ (4-^ h ^ri^m^/V) 
— A-T^y] — h^fc Kn-4-^f/Uft-^P^fy-4-7t h7 

[0 18 9] 
[ffcl 2] 




[0 19 0] 

S, S-^y-a- [ (4 h^ri/^m^i/^) 7;^n/l/7^ /] — 7 1 h 

MtnKn^rtA^ (0. 5g. 1. 34mmol) Ir^no^M (50 
mL) (^«t5o rcDSBWaSrOlCJcftaiU Rt^"«M» (3 2%7/uKy 
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y^mm (1. 3mL. 5. 0 4mmoK 4. 0^'S) Sr^-T^o ^<Of& 

mnnxmm mm) -r*. serasas^T p l ck <tot» 

[0191] 

N-b Kn^rix-S, S - i^3r V - a - [ (4-p< F3r->:7^~A0 
^yuT^y] --r h7t: Ko - 4 is? u^*y- is- 4 -T-fe hT 
^ K : dC0^7/W/K^^ (0. 5 g x 1. 2 4 mm o 1) vi * # is (1 0 

mL) *K*3^-C^fi-e&#U ^^mt^D-))/^ (0. 3 2g, 2. 5 3 
mmo 1,2.0 5 ^fi) *5<fct*DMF (9 0m g> 1. 2 4mmo 1 ) Sr^JD 

^riz/wr^^ (0. 3 5 g, 4. 9 6 mmo 1 , 4 £rTHF (15mL) 

*5<fctf7K (5mL) ^tCio^T OX^X&W-TZo hyxfyu/^y (0. 7 5g 
, 7. 44mmol. 6 ^fi) ^^JD U #b*L*:«iK«r 0 TCT? 1 0 #KJ«*H- 

nn^^>-T*ttl±Ji-So &mt&mm& (Na 2 S0 4 -C) 8« LT«ET-CBJ#ft 
tC^6^-C^-T6o ^rt^tt^n'n^A^bHIISdMb-r-So MS (ESI) 
: 4 2 1 (M+H + ) 0 
[0 19 2] 

mmm s 

N-t Kn^'>-S, S-^V-a- [ (4-> b 3r->:7 ^^/l^) 7/1/*^ 

/ur ^ y ] -7 1 t Ko-4-^f;^t-2H-^7y-4-n hr ^ k 

MS (ESI) : 4 2 3 (M+H + ) 0 
N-fc Kn^rv'-S, S, S, S-fh7t^V-a- [ (4-/ b^V7x^ 
M ^^U7^/] -Th7tKo-4-^ f 2 H-f t f 7 
4 -Tir h T 51 K MS (ESI) :45 5 (M + H + ) 0 
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^ 7 ] -rh7t KD-4-^f;W- l -^/w-fcV<y ^>--4-T 
thT^ K MS (ESI) :4 3 6 (M tH*) 0 

N-t Kn^ri/-S, S - ^^y-a- [ (4 -/d^7x^/1/) ^/W^^/V- 

MS (ESI) : 4 6 9, 4 7 1 (M+H + ) 0 
N-tKn^>-S, S-my-a- [ (4 h 3r V7 x^yl/) 
/t-T^y] -7h7t Kn-4-^f;i/ft-v'^n^fy-4-7th7^ 
K MS (E S I ) : 4 6 3 (M+H") e 
[0 19 3] 
H^9 

N-fc Kti^ri/2R- [ (4-y h^rv^nL^/U) ^/^^7^ /] ^ ~> 
[0 19 4] 

Ifbi3] 




2. AiSOfeCI, Et 3 N 




1. BnCNhfe. EDAC, NMM, 

2. H2, Pd/C 



[0 19 5] 

D-7^ , 7^>'i7-7y;Vx^7/>MI : D-T^^^r^ (4 g) 
S:7!)/W3-/l/ (lOOmL) \z&m ttM h 1? * f/Uis }) (9. 5 m 
L) &«TL-C&D;t. ®SaS£*££i&*T*2 0WJ$f5 o ^--r/W (6 0 0 
mL) *|^UTafeo«t«tt*«tia^J:oriR*U r^Tac#U l£« 

[0 19 6] 

N- [ (4-^ h^7x^/V) ^^-D-7^^7^^y "T !)/^ 
^x"r/u : D-T^^^^^v -T Vs^xTsi'MM& (1. 6 g) £rio*-3r 
(1 : lv/v. 4 0mL) l^»ur^r«r O^^ip-rSo M> 
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^W^y (2. 8mL) % jfcM^fcp-;* h^i^/U*- A' (1- 6 5g) 

Na 2 S0 4 -C) ^ItTMET-eftliLTN- [ (4-^ h^r^^^yU) X/U 
[0 19 7] 

N *y^^v'2R- [ (4 K^fv/^^n/W) ^/Ut^^/UT ^ 7] * 

^ <>y7 ; Kt/yyl'X^T/l' : N- [ (4 K^v/^m^/i^) ^/V^n/U- 

D-r^7^iY-ry/^f/M3. 43g) £n, N-v^^/Mvi' 

AT; K (2 0mL) Ic*§/5?U 0<tlCi£*p-*-£o 1-fc Kp*^^ 

(4. 6g) . N-^f/V^yy (3. 3mL) fcSitM-^ 
=fjv- 3 - (3-^^vwT ^y^nif/u) ^^;K (2. 3g) £KI#: 
ait, 2 0MI-O-<y^t Kn^rW^tti (l. 6 g) £r$fc 

jkia-otiSltN iyv?;^V-2R- [ (4-* h^>7xx;V) ^ 

[0 19 8] 

N-t Ko^>2R- [ (4 -> h^rv^^—^) */l^~yUT ^ / ] 
>T ; KK^v fcTAoc^TvW : N- / <yi ? /Vi'^ , >2 R — [ (4-y h^rv^^ 
^/^) 7/^x;V7^7] x?is>T^ Ki7!i;^^7/i' (1 5 Omg) £y 
>\> (lOmL) [C»»tt^7^!?^RIftbi (2 Omg) ^WMT^o 

T»iSK£oTI£*l/T\ »jWiSr«JET-C»*L^ ftfe**tf»3i^d»6>tt 
i^bLTlffSJU N-fcKn^riy2R- [ ( 4 K 3p >^ ^-/V) 
T^y] ^^y>7; K^n^x^r/^S^ifJi: ITH5 0 MS ( 
ESI) : 3 6 1 (M+H + ) . 3 7 8 (M+NH 4 + ) 0 
[0 19 9] 
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^10 

[0 2 0 0] 

[ibi4] 



SOsCto. Me OH, i^V' 1.UOH. f^V 

_. ArS0 2 fcl, EtjN I |) 2. (COCOg. NH 2 OH I J 

HcAr NH ' ^ {? °*?^^ 9 



[0 20 1] 

2- [ (4 h^fi/7x^) ^/i^-y^r^ v] -fy^f/vx^f 

: 2-T^y — T Vm&t (I5g, 0. 15mole) £50 OmLIC^gL 
TSOCl 2 (37mL, 5 0mmol) t'MU 18^WLfc e ^<Dfe 

&m&m¥&ftm+zzt\c£<>xmki,x&&<omim7 4 s (8i%) 

o 

[0 2 0 2] 

_bBB@J#fe (5. Og, 43mmol) ^Mjxf;V7^ (1 5mL. 10 
7mo 1 e) £:^tf7k : ^^rf"> (1:1, 4 OmL) t^fifbfCo 4-> h 
*ri/7^~/U*/l'sfr~;U? vi?^ K (9. 7g, 0. 4 7 m o 1 e ) $rttLT 

fc 0 i^itttil^iNMtia ***-eiisi»fe»u M g so 4 -e 
i£&U *su lister fcfc£oTJte<Dmtt»8 g^fco 
0»-a**r^*f-^ : (8:2) SrtMLfc77j/^^!)*Ci5 

^cr-^ h^^^^— £rfToT&££&3fc2. 8g (2 3%) £r#fc 0 MS (CI) 
2 8 8 (M*+H. 100%). 305 (62), 228 (7 1) , 171 (2 
6) , 118 (15). 
[0 2 0 3] 

2- [ (4 h*i/7~~/U) ^/U^^/VT S 7 ] — r77 r f !)y^t Ko 
=3rt^t:ai^^r^ (5 0 0mg, 1. 7 4mmo 1) ?r^ty : 7k ( 
1:1, 5mL) l-igfi?U Li OH (146mg> 3. 5 mm o 1) X^ML^ 
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[0 2 0 4] 

8mL^oo^^y(CifiT«LT (COC1) 2 :fc<i:U J 
y (512mg, 7. 3 2mmo 1 e) 2:7k :THF (3:8. 11m L) *|C 

^^lN^^iUf^^nn^^V^iC^ELfCo ^V^tll^Mg S0 4 T' 

A^l 5 4mg^c 0 MS (ESI) 2 7 4 OvT+H, 5 8) , 2 9 1 (1 

0 0) o 

[0 2 0 5] 

mmmi i 

2- [ (N) - (4-^ h^rv/7x-;l,) (N) -7!)/V7^ 

1 — ry/f^^tKn^rtA^iH 

[0 2 0 6] 
lit 1 5 ] 




[0 2 0 7] 

2- [ (N) - (4-^ y*i/7^~;V) — (N) -7!i/V7^ / 

] ygg^y ^vl^jfc-r/V : ttJM^/^^T^ K (600mg, 2. 0 9 mm 
o 1 e) OmL^lTHFt^UT t e r t -yh^K (2. 

3mL, THF^K^T 1M, 2. 3 mm o 1 e ) "CMtt, lPMHlttL 
r»J?*ttJR*3ftS^bfeo *ftry/U (2 7 lmL, 3. 2mmo 1 e) £8* 
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UX»i8L-C**«S:BUfc. Z<DBm\zo\*^X^*cD->' :Wtm^^ (3 : 1- 
1 : 1) ^V^77^VaVy*O^P-7h^77^--^ot, ^f^COT^ 

^r/Wfc^/M^TS K4 1 3mgh x^f/^^^^firotry/vx^T^ 
t^ofc(^C^^9 lmg£#fc e MS (CI) 28 8 (M*+H) 0 
[0 2 0 8] 

2- [ (N) - (4-^ h^^^AO */U&=./u- (N) — T !> 5 J 
] — f t KD^tAi : \ft&*-7.T>V (2 5 7mg x 0. 782m 

mo 1 ) Sr^^r-^V : tK ( 1 : K 3mL) lC*£fl?U L i OH (7 3m g. 
1. 7mmo 1) tfelU 1 8 B^»$ Lfc 0 I^V^r^^lN 

lfi»*5J:t^ftift^^ra^»fiUfc. &^T#^£:fcig*-C*i£U M g so 
[0 2 0 9] 

±l20t§r 3 m L O^i? n n ^ ^ y|cMT^ t, (COC1) 2 (140 
mL. 1. 6mmo 1 e) jo£ «DMF LT 1 

^^np^r% :&&fc KP^^T^y (512mg, 7. 3 2 mm o 1 e) 
: THF (1 : 3, 4mL) fl£3oV ^T&# Lt % O^JC^SPUT. 6 5 3mL 

ll-T 5 r. <t tC cfc otfi»^#T, »*xf;VSriV>T77 y ^ > V *X<D 
?v^hi?7 7j—$:ftl\ mm<D t KP^t ^ST2 6mg^f: c MS (E S 
1) 2 8 9 (M + +H. 44) , 306 (100) e 
[0 2 10] 

mmm 1 2 

N-t Kn=^>-2- [ (4-^ h^ri/^^^yu) ^;^x;U7^/] -4- 
[0211] 
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lit 1 6 ] 



XT 



.OMe 



.XT' 




A,'S0 2 CI, NaOH 




1. TFAA, 

2. BnOH. NaHC03 




Hi 



BnO' 



OMe 




1. #-BuOCOCI. NMM, NaBH 4 , 

2. PhtNH, PhaP, DEAD 




1. Ha. pmc. 

2. BnONH 2t ED AC, NMM, 

3. H 2 , Pd/C 




HO' 



* O' 




p 



[0212] 

N- [ (4 Y*t^*7^~/V) ^/W^^/W] -D-T^^^^r^ : D-T 
*^=¥>g£ (2. 6 6g) Z2N*mt-ThV *A ( 3 0 m L) 

h^rv-^^^/l-^/^^/U^ u^-T K (4. 1 2g) &WkJjQ-r%o i^Sfe* 

7ot:-e5OT#ur (39hs»o . mm^x^n^xmt^^^xmm-r 

mm*lkmfrX~'9c&L,X* (Na 2 SO 4 T0 ft*SU «JET-C*«U"C, 
[0 2 13] 

N— [ (4-t« h^ri^^^/U) J^/M^/P] -D-7 *'< : 7*c>'&a — <V 

^ifc (4. 5 5 g) «Tf7t (4 0 m L) UT** h P 

(2 0mL) K««*«*:2 0^«^LT«JETt? 

fl«*ft«:'<y^7/V3-/l' (3 2mL) t^gbt^ 

. (Na 2 SO 4 T0 ffiTTiil, fifeWfetttN- [ (4- 

^ h ^r^7x^;i/) ^/^^/w] —r>—T^y<=7 ^yia-^y^x^7/^ 



-55- 



[0 2 14] 

<<>i?A'2 — [ (4 h^rv^^—y^) ^/U^^/UT 5 y ] - J\"< 
^ Y—Z/fS^L— h 0 N- [ (4 -J* h^i/7x^) */l^~A'] -D-T^ 

y<7^f^9ta ^^Aoc^/U (4 0 0mg) £ v*7< h 3r >- ( 2 m L) 

Mfg^LT O^lC^TS,, N-y^vl^eyl^y V (1 12/iL) ^i^DD 
teWtfy-ff-jV (132//L) ^Kg&S&toU #UvT?jfc#ft h y ( 

1 1 5mg) ioil/TK (2 5mL) ^WM^^ ^$r^xf/WfafflLT 

-«tcufc«r«»«raRift^hy^A*»«. *fcK-c*i*u (Na 2 so 4 -c 
) sa&u m&T-emm-rzo st/^-/k s k (i 9 7m g ) 

h y y ^ > (3 5 2. 5mg) h7tKn77y (11 

mL) I^SfSo r<O*fR^0lClCft^UT^^rif^/V2l?^^U-- h 

(2 l 2 m L) £fetorr*o »*P»«r«t»)»^T»««:l 8«pra«#i"S. 
^/wfc^ LTS^tt£:ftSE*Ta:» IT, (Na 2 S0 4 t) ^iLTMET 

[ (4 -y h^rv-^nz^/W) ^/^-/l// 5: y ] - 4—7 5*^4 ^ K-^^x 
— hSr^fSo MS (ESI) 5 09 (M+H) + e 
[0 2 15] 

N — t Kd^tV- 2 - [ (4 —* h*i/7^~/l') X/Ufc—SUT £ / ] -4- 
Ko 2- [ (4 -y h^r^x^/U) ^/Uzfc^/WT * 
y] -4 ^ K-^y^i— h (199mg) £rg^^A--y *y — 
/HB-fr* (6mL. 2 : lv/v) [:^lt^7^!)^l (10%Pd/C 

[ (4 -y h^rv^in^/w) ^M^/vr ^ y] -4-7^;K5 K-^^>r 

^ KSr»5. MS (ESI) 4 3 4 (M + H) * c 
[0 2 16] 

mmm 1 3 
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[0 2 17] 

[ib i 7 ] 



1. 25% fcV^U i? V/DMF, 

2. D1C/DMF rt 





NHFmoc 




1. 25* f'OJ y/rjMh. 

2. AZ £/cliANCO, 

3. TFA 




HO, 



[0 2 18] 

8fJiB*£^N- (Fmoc) tKo^>/U7^ (1) OFmocJK^B 
N- (Fmo c) t Kn^^vr^y (1) X"gm<k£tl>tc 2 - * n n 
/^V^^^mSi (5. 2g, 4. Oramol) ^ffl^oo^^y (DC 
M) Tifc^Lfco :«$:DCM (5 OmL) ^7^- K U rfttCv^ 
f;u^/WA7^ K (DMF) ^txy^y25%M (1 5mL) &W3mL,tc 

F (4X7 5mL) Tife^Lfco w <D»IB£rmf«ttE£ Ift^TDMF 

2 5%fcf-<y ^VT*^SUfCo iii^^, ^jm^T^-fDMF (4X7 5mL) T? 

„ ^I/^DCM (2X7 5mL) *5«fctM^/— (MTH) (3X7 5mL) 

[0 2 19] 

Fmoc^StMl : 1 DMF/DCM^TX7 DH-U ACT4 9 6 
MOS R o b o t CO 9 6 >) x/H^f f oj)£ lt e £ Jxf* 1 # ^/l^fd 9 S 
@^J0. 0 4 2mmolffcot &iaLftlME9. M^)Wi9 6!>x/R 

[0 2 2 0] 

o- mm) t Kn^w^^7^My^yyy 

O- t Ko^v'/VT^y (0. 0 4 2mmol) 1, 

tf/U^/Utf^ § K (6^ft) Sr^tfDMF (1. 5mL) ^^fr 
1) N- (Fmoc) temm/M (6^fi) 0»ttt?ftk3ffiLfco nhfhtz.*? 
y-S:18«l<IiU. r<D»MiaU*fDMF (4X3mL) 
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T\ ifcl^-CDCM (2X3mL) ioizU^^y — /V (MTH) (3X3mL) X 
[0 2 2 1] 

M^T^/gt Kn^-h (2) Oa-N-Fmo cJK^S 
O- (ffim) (a-N-Fmoc) (0. 04 

2mmo 1) $rDMF^2 5%^7v?y» (l. 5 m L) ^X*=7 V — t 

DMF-Ci5fe#b/C (4X3mL) 0 ^ (Omm^UX^mmt li^fetDMF * 
^2 5%^7^yt^lUc 0 WSgL ^(Offi^tfDMFT (4X3mL 
) , &V^DCM (2X3mL) ^ilAlTH (3X3mL) T^SiC^fc^Ufc 

e 

[0 2 2 2] 

mmt£&T$ smt kd^^- h o) <^ a -N-^fb (r) 

O- (il) t Kn^v/;vr^y-r^/® (3) (0. 0 4 2mmol)£ 
, 2 : 2 - i/^ n dx^ y/^ y b>xf /V7 ; > (1. 5mL 

-O^Jii^igbr^-rDMF (4X3mL) X\ ^V^DCM (2X3mL) 
*5£U^ f/sV (MTH) (3X3mL) X*&K{C#c& l,tz 0 
[0 2 2 3] 

O- (^Jll) bKD^>/V7>y-7^i (3) (0. 04 2mmol) £ 
. DMF (1. 5mL) * <£> n - # ^ a (5^fi) % ^/hy7/-^- 

(PyBOP) (5^fi) *5<tt^h y^^/UT ? >- (10. 5^ft) OSiBf 

. ^iH^tl* DMF (4X3mL) t\ ^^T?DCM ( 2 X 3 m L) *5i;t*MT 
H (3X3mL) X&K\cm&l,tc 0 
[0 2 2 4] 
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O- W t Kn^i//W7^y-7^^ (3) (0. 0 4 2mmol)£r 
, DMF (1. 5mL) *<D^Mi#^ (5^S) *5<J;T/1, 3 y :/n tf/W 
#/wK^S K (5^1:) (D»jfe«iltfc. #6^^7y-«:18l*RI«L 
<fiftU ft^"C% *ti£bfc 0 Wlft. »|g4r*i"DMF (4X3mL) T\ ft 
V>"CDCM (2X3mL) jo<t UvMTH (3X3mL) T^S(-^^U/c 0 
[0 2 2 5] 

O- WIS) tKo^;V7$y-7^/» (3) (0. 0 4 2 mm o 1 ) & 
% 2 : lDMF/^y^D^xW; p- MJ/WV^-f ( 

s^ft) to^-e^suAco ne>*i^?y-ti8*Bit<jiiu ftv^ 

ttiBLfc:. r^M^^fDMF (4X3mL) T% ft^t?DCM (2 

X3mL) iSctl^MTH (3X3mL) t^SC^lfco 
[0 2 2 6] 

M4J»^6©t Kn#m (4) co^JISr 
7;;^tKnW-h (0. 0 4 2mmol) ^tfca-N-I8» 
IRfrl, (2mL) ^ O 2 5 % h 7^n^iO^T* 2 

:«^MTH (3mL) Tifc#U Sfcl^***]©***: 1 1 Id?'— /WLfc 
[0 2 2 7] 

N-t: Ko^ri/-2- [ ( 4 - y h 3r *>!7 :n /Uzfc~/W) T^y] -Tir h 
7$ K MS (ESI) : 2 6 1 (M + H*) 0 

N-tKn^>-2- [ (4-^h^v/7x^;l/7/^^) T ^ /] -Tir h 
T ^ K MS (ESI) : 3 0 3 (M + H + ) 0 

N-t [ (4-zfx2^-7^=-/U*/lsfr~/U) T^y] -Tir YT 
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^ K MS (ESI) : 3 0 9 (M+H + ) 0 

N-t Kd^>-2- l^ffs^/ur^y] -rir h r ^ K ms (esi) 

: 2 1 7 (M+IO 0 

N-t Kn*v-2- [-n^/^/i^r ^y] -r-t kt^ K ms (esi) 

: 1 9 6 (M+Hl o 

N-t K^^rv/- 2 - [^WV/KT^y] -7th75 K MS (ES I) : 
19 5 (M+H + ) o 

N-t Kn^>-2 - [ [ (4-^^/u^rc^yWT^y) ^/L-stf-zu] T^y] 
-T-fe- K MS (ESI) : 2 2 4 (M+H*) 0 

(2R) -N-tKo^- [ (4-y v*t->7 *~/v*j\s*~j\s) r^y] - 

fty7^ K MS (ESI) : 2 7 5 (M + H*) 0 

(2R) -N-tKn^>- [ (4-yh^rv'7x^/^/^^) T^y] - 
y^u \f*isT$ K MS (ESI) : 3 1 7 (M + H + ) 0 

(2R) -N-tKn^>- [ {A--Ju^-7 ^=-;V7,jV$-s-jV) T ^ y ] -:/ 
n t ( ty7^ K MS (ESI) : 3 2 3 (M+H + ) 0 

(2R) -N-t kd^>- [^^y-f/Kr^ y] -^n f^-yr * k ms 

(ESI) : 2 3 1 (M+H + ) e 

(2R) -N-tKD^>- [^^y^/w^ y] -/n^yr^K ms 

(ESI) : 2 1 0 (M+H+) 0 

(2R) -N-t kd^- Oo^-r^r^ y] -ynt'^-yr^ k ms ( 

ESI) : 2 0 9 (M + H + ) 0 

(2R) -N-tKp^y- [ [ (4-y^/^^zn^/wr^y) ft/vx^/V] r 

S y] -/nt^y/^ K MS (ESI) :2 38 (M+H + ) 0 

(2R) -N-tKo^y- [ (4-y y**/7 =.~;v*;v*^;v) t ^ y ] - 

3-^f/^y7;K MS (ESI) : 30 3 (M+H+) 0 
(2R) -N-tKn^- [ (4-^ h^^^m^/WJX/W^n/P) T^y] - 

3-^f/^yT;K MS (ESI) : 34 5 (M+H + ) 0 
(2R) -N-tKo^y- [ (4 7^/] -3 

-/f/^yj; K MS (ESI) : 351 (M+H*) 0 
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(2 R) -N-t KoirV- [t^^/^/VT^y] - K 
MS (ESI) : 2 5 9 (M + H"") 0 

(2R) -N-kKn^>- [~ =a^y ^ /] - 3-^f;^V7$ K 

MS (ESI) : 2 3 8 (M + H*) 0 

(2R) -N-t Kn^>- 1*0^4 A*T % y] -3-^f/^y7^K 
MS (ESI) : 2 3 7 (M+H") e 

(2R) -N-tKo^- [ [ (4-^f/V7x^;V7^) jfrA'sK^/kl T 
^y] K MS (ESI) :2 6 6 (M+H + ) 0 

(2R) -N-tKn^>- [ (4-> h^ri^^/l^/U^^ /U) T ^ /] - 
3-^oi^/^ci tf^-VT^ K MS (ESI) : 351 (M + H + ) „ 

(2R) -N-t Kndpi/- [ (4-zf Y*^y *.~;V*;V&=.;V) 7 % /] - 
3-7i z^jv^xj yfy^r^T ^ K MS (ESI) : 393 (M + H + ) 0 

(2R) -N-t Kn^ri/- [ (4 -7 n ^y ^ ^/U^/Ufr^/U) 7^7] -3 
-7x^0^^^ K MS (ESI) : 3 9 9 (M + H + ) e 

(2R) -N-t Kn^rv'- [t^^/^/V7^ /] -3-7i^7nfty 
7$ K MS (ESI) : 3 0 7 (M + H*) 0 

(2R) -N-tKn^>- [-^^y^T/VT^y] -3-7i^Pfty 
T S K MS (ESI) : 2 8 6 (M+H*) 0 

(2R) -N~tKn^>- ['O'V^fyl'TS y] -3-7^— /K^n tf^T 
^ K MS (ESI) : 2 8 5 (M+H + ) e 

(2R) -N-tKa^riy- [ [ ( 4 - y ^/uy zz./V7 ^ y ) 7 
^ y ] - 3 -^^^/V^ti b°^->T ^ K MS (ESI) : 3 1 4 (M + H + ) 

o 

(2R) -N-t Kn^r-y- [ (4-y h 3r T^y] - 

3-^f/^nt:'ty7U* MS (ESI) : 2 8 9 (M + H + ) 0 

(2R) -N-tKo^riy- [ (4 -rf Y 3r *s7 ^~;V*;Vfr~;V) 7^7] - 

3->^7nk'ty7U' MS (ESI) : 331 (M+H + ) 0 

(2R) -N-t Kn^y- [ (4-^n^7x^/MM^) T^y] -3 
-^^/nt e ^-y7^ K MS (ES I) : 3 3 7 (M+H+) 0 
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(2R) -N-t Kd^>- [-afy^/^T^y] -3-^f;^n^y7 
?K MS (ESI) : 2 2 4 (M+H^) 0 

(2R) — N— t Kd^>- [ (4-> h^^^-zw^/i^-yu) 7^] - 
4-^f;Vft^y7?K MS (ESI) : 3 3 5 (M + H + ) e 

(2R) -N— fc Kn^>- [ (4 h ^ri^ ~>^) T ^ / ] - 

4-^fA^*^y7SK MS (ESI) : 3 7 7 (M + H + ) 0 

(2R) -N-kKo^>- [ (4 -^nqE-^oin/UJ^/WxJx— /U) T ^ y ] -4 
-^f/Wft^^U* MS (ESI) : 3 83 (M+H + ) 0 

(2R) -N-tKo^>- [t^^y^^^y] -4-yf;i/ft^y7 
$K MS (ESI) : 291 (M+H*) e 

(2R) -N-tKo^- [^□fy^/vT; y] -A-tfA'tt'ffzsT 
5K MS (ESI) : 2 7 0 (M+H^) e 

(2R) -N-tKo^- [-<>^>f/UT 5 / ] -4-y^fty^y7^ 
K MS (ESI) : 2 6 9 (M+H*) „ 

(2R) — N — t Kn^y- [ [ ( 4 - y ^7^7 :c n;P7 5 y ) 7 

— A— 9 K MS (ESI) : 2 9 8 (M+H*) 0 

(2R) -N-tKo^y- [ (4-* Y*^7 ^~;V7s;V&~;V) 7^] - 
6 -75 ;^yny7; K MS (ESI) : 3 3 2 (M+ H"") 0 
(2R) — N — t Kn^fy- [ (4-^h^rfy^zn^/V^/^^^^) 7^/] - 

6-7-; y^yoyr; k ms (esi) : 3 74 (m+h + ) 0 

(2R) -N-tKn^>- [ (4 ^~jV7.;\si$-s->v) T^y] -6 

-T^y^/^nyr^K MS (ESI) : 3 8 0 (M+H + ) 0 

(2R) -N-fcKa^riy- [^-^^y^/l^T ^ y] - 6-7^^^y7^ 
K MS (ESI) : 2 8 8 (M+H*) e 

(2R) -N-t Kn^y- [^3f/^/P7^;] - 6-7;/^7*ny7; 
K MS (ESI) : 2 6 7 (M+H + ) 0 

(2R) -N- fc Kn^y- [^y^/U75/] -6-7^*/ny7^ K 
MS (ESI) : 2 6 6 (M + H + ) 0 

(2R) -N-tKnJry- [ [ (4-^f/V7x^7^/) 7 
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^ y] - 6-7^y^ynyr^ k ms (esi) : 2 9 5 (m+h1 0 

N — t Knr^r->-2- [^^f y^/l'/^ /] - V* n ^^^A^^T ^ K 

MS (ESI) : 2 6 4 (M+H*) 0 
N-tKD^>-2- [ (4 -Zfxi^y^^jV^jVit^jV) T^y] -2, 3- 
i/t Ku - 1 H — f ^5^- 2 -^/v^yr ^ K MS (ESI) : 4 1 1 (M 
+ H + ) o 

N-fc Kn^r->- 2 ~ [-n^V^/l-T^ / ] -2, K n — 1 H — < V 

^^-2-^7/U^^T^ K MS (ESI) : 2 98 (M+ H + ) 0 
(2R) -N-h Kn^ri/- [ (4 h^ri/y zn^/U^/l-^n/W) T ^ y ] — 

3- o-^y^y) ^^7^; k ms (esi) : 3 5 2 (m+h") 

o 

(2R) — N — t Kn^i/- [ (4-yh^i/7x^;M;^^) T ^ /] - 
3- (3-VfU v?V) /n^y/^ K MS (ESI) : 3 9 4 (M + H") 

o 

(2R) — N — t Kn aei/- [ (4 -T/n^z^n/W^/UTfc^A') T ^ y ] -3 
- (3-fy ynmr; K MS (ESI) : 4 0 0 (M+H*) 0 

(2R) -N- t Knaf-i/- ^ y ^ 7 v T ^ y ] _ 3 - ( 3 _^y^^) ^ 

a t°^"^T ^ K MS (ESI) : 3 0 8 (M+H*) 0 

(2R) -N- t Kn^r^/- [^nf y>f/V7^ /] -3- ^ 
n t°ty7; K MS (ESI) : 2 8 7 (M+H + ) „ 

(2R) — n — t Kci [-o^y^r/^r^y] -3- o-f y^y) :/u 

t'ty7^ K MS (ESI) : 2 8 6 (MrHl 0 
(2R) -N-tKn^y- [ [ (4 - ^f/l^7i^7 ^ y) X/lstf—sU] T 
^ y ] -3- T'nft^; K MS (ESI) : 315 (M 

+ H + ) 0 

(2R) -N-t Vv*ci/- [ (4-y h*ri/yzc~/UX/U&~/ls) 7^7] - 
3 -7^ K^n t°^->-T ^ K MS (ESI) : 318 (MrH + ) e 

(2R) "N-tKD^>- [ {4-ZfY*c*/7 ^—/V^/Vfr—jV) 7^7] - 
3-7U^n^y7U' MS (ESI) : 36 0 (M + H + ) „ 



-63- 



(2R) — N — t Ko^ri/- [ (4 -y^n^e^^ -/U^yU^^/l-) 7$/] -3 
-7^ K/Dlftyr^ K MS (ESI) : 3 6 6 (M+H^) 0 

(2R) -N-t Ko^y- [^^y^/vr^y] -3-7^ K/n^yr 

^ K MS (ESI) : 2 7 4 (M + H") 0 

(2R) -N-fcKD^ri/- [^=!fy^^r>y] _ 3 _ r ^ K ^ C2 ^ >T 
^ K MS (ESI) : 2 5 3 (M+fcT) 0 

(2R) -N-t Kd^>- l^^y^/^T * 7 ] -3-7U7oft^7^ 
K MS (ESI) : 2 5 2 (M+H + ) e 

(2R) -N- t Kn^>- [ [ (4 -y ^A-:?^— /KT^ y) >&/ntf~/t/) T 
^ / ] -3-7^ K^nlf^-vr^ K MS (ESI) : 2 8 1 (M+H") 0 

(2R, 3S) -N-t Kn^i/- [ (4 h ^'>7 ^~/W*A^~A') X ^ 
y] -3-t Kd^^V7^ KMS (ESI) : 3 0 5 (M+H*) 0 

(2R, 3S) -N-t Ko^rv'- [ (4 -*7 h = =/U*/U7fr~/U) T ^ 

y] -3-t Ko^>^y7^ KMS (ESI) : 3 4 7 (M+H") 0 

(2R, 3 S) -N-tKn^- [ (4 -^n -/i^/i^ - ,]✓) T ^ y 

] - 3- 1 Yn*c^-7$ V7 ^ K MS (ESI) : 3 5 3 (M+H + ) 0 

(2R, 3S) -N-t Kn^rv— [^^^y^/WT^y] -3-t Kp^V^ 
?>7^ K MS (ESI) : 2 6 1 (M+H + ) 0 

(2R, 3 S) -N-t Kn^i/- [^nf y>{;l/7^ / ] -3-t Kn^r^ 
^>75 K MS (ESI) : 2 4 0 (M+H + ) e 

(2R, 3S) -N-t Kp^V- ( [^V^-T/UT ^ y] -3-tKo^>/ 
^ K MS (ESI) : 2 3 9 (M+H*) 0 

(2R, 3S) -N-t Kndri/- [ [ (4-y^7x^7^/) X/l-tf— 
/V] T ^ y] - 3- t Ka^r^^^ K MS (ESI) : 2 6 8 (M+H 

+ ) o 

[0 2 2 8] 

mmmi 4 

[0 2 2 9] 
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lit 1 8 ] 



1. EQAC. BJi. Mor T 

^ MHOdo 1.2%tK7 i >' WDMF, 

2. 20% r^V v WDMF. 2. R 2 S0 2 0. CWPEA. 

3. R'SOaa CHPEA f D . 3.MH2OH H _ H 



[0 2 3 0] 

Wangil^ONo- (Fmoc) ) -N0- (D d e ) -^T^y/nf 
: Wa n g^Ig (Advanced Chemtec h*fc. 0. 8 
4 mm ol/g, 5. Og, 4. 2 mm o 1 ) 3r^&v*^ n n ^ :/ (75mL 
) ^T-^^ y — ^ UfCo r*UCNa- (Fmoc) ) -N0- (D d e ) -i?T 
^/T'Dt'ty^ (3. lg, 6. 3mmol) ^th!)xf;U7^ (0. 
9mL. 6. 3mmo 1 ) *5<fctM - ( 3 - 5 7 tVl/) - 3 

*f-A,1l?Vi£*?4 * (1. 2 g> 6. 3mmo 1 ) ^m^bfc 0 -OSl'S* 

/V (0. lg, 0. 6 3mmol) $rtttt^7 !)-^2 3 NfWUc e ^ 

<Dmm*\ emmnzi&iMzistc. &&&£x*mc\cttm-tz>mn'j?m<D9 5%t 

FA/H 2 OflilOT (0. 0 3 6 g) O^T^^L^ ifc* 1 0 m g 
(9 5%) , MSm/z4 9 1 [M+H] \ ^fclCfWa bfcfite 0 . 6 0 1m 
mo 1 /g irSO^^ttfCo MtCf^JDbfc^JjlSrAd vanced Chemte 
ch 4 9 6 MOS R o b o t 9 6 !) x/^^d 5/ ^ lf: e 80? 

^^(D^ti^ti\c^mitmm ( o . o 5 o g . o . 03 mm o 1 ) ufc 0 

[0 2 3 1] 

FmocE^l:fMN, N-^f/V^AT^K (0. 5mL) ^T*X 
7!i-tU "tllCDMF (1. 5mL) $*(D 2 0 % fcX U v^^^^r^ Ufc 

\Cl\B\m*)&Vtz 0 mm<D^m, fl^DMF (2X2mL) "C^Lfco & 
V^C»flg«rDCE (lX2mL) ^(MTH (lX2mL) TfSSSiC 2 0^ 



NHS32H 2 
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[0 2 3 2] 

TJVVy^jV^^T ^ FMf& (R 2 ) : :©IMTHF (0. 5 m L) *-C 
^7!)-H, ^HICTHF (1. OmL) *P<D0. 5Mlfb^/^^«5: 
Wifal,X (IliM) . jfc^-CTHF (0. 5mL) *<D 1 . OM DiPE 

cO^J!g$rDCE (2X2mL) . J—tV (2X2mL) ioiOTCE 

(2X2mL) X'&mcmfrLtZo 
10 2 3 3] 

D d ej&&^ : r^f^DMF (1. 5mL) ^2%tK7^TMt 

MF (2X2mL) Tifci^Ltflo ft^t«^DCE (lX2mL) *5<fctmT 
H (lX2mL) -C^St^2[Hl^bfco 
[0 2 3 4] 

^—jr^jVifrl/T ^ K»* (R 2 ) :iMTHF (0. 5mL) 
— £ L> rttiCTHF (1. OmL) *<D0. 5Mlfh7;W*^;W^^tt 
LT , ^T'THF (0. 5mL) ^1. OMDiPEAM 

DCE (2X2mL) s &l v-?^ $r y — /i, (2X2mL) fcil/DCE (2X2 
mL) -C^StC^U/to 
[0 2 3 5] 

t Kn^rW^W:Mfc Kd^7^ (9. 2 g) ^WU^ 
tS—A' (5 OmL) tdgffcLfc. £«77*^f*3T\ ^{b^y^7^ (10. 
3g) Srf&Lfcy (2 5mL) fcJgjfcLfc. N»iR«rftfi3£< ^-eASl 

[0 2 3 6] 
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aflt&THF (1. 2 5mL) ^W?y-iU ^tlCfi^ (0. 2 
5 OmL) Sraa&DLfc. ^<DEi!&m& 7 2 b< 7 2^t<DM 

T^I££3£igLTi©^£^a6*:o Z<DffiE%&U3\**y-/i' (0. 5mL) ~C2fe 
^Ut, wOg^ftfrtHElcAl&fc. £<0«»IC1N4I«S« (0. 170mL 

[0 2 3 7] 

N-tKo^>-2- [ (4-y h^fv^^^^/U^/^^/l^) T^y] -3- [ 
(4-> h^rV^^-/^/U^— /U) 7^7] -^o/^7 * K MS (ESI 

) : 4 6 0 (M + H + ) 0 

[ (4-* h*i/7=.=-/l'X/l'&=-/\') T ^ 7 ] -3- [ 
(lffl8*^*=A0 T^7] -yPAy/; K MS (ES I) : 5 0 4 (M 

+ H + ) 0 

N-tKn^>-2- [ (4-^ h*^:?*^/!/;*/!'*^/^) T ^ 7 ] -3- [ 

( i —r?*? r^y] -/d/^t^ k ms (esi) 

: 4 8 0 (M+H + ) 0 

N — b Kn^rS/- 2 - [ (4-> h^i/7x-/U^-;W) 7^] -3- [ 
(2, 4 =x,~jv*;is*~;v) T ^ /] -/n^y7^ K MS 

(ESI) : 4 6 6 (M+H*) . 

N-t Kn^~2~ [ (4 Y*c\/-7 zr.—/l'*;Vfr~;)s) 7^7] -3- [ 
(2, 4, 6-h^f/V7x^/V^) T^y] -^a^^T^K 

MS (ESI) : 4 7 2 (M+H + ) 0 

N-fc Kn^i/-2- [ (4-y h^y7x^;W^n/l/) T ^ y ] -3- [ 
(4 - t -^^yl^^cc^/WX/U/^n/U) T^y] -/n/WU* MS (E 
SI) : 4 8 6 (M + H*) 0 

N-t Kn^r^-2- [ (4-^ h^i/7x^;^;U/f^;u) T^y] -3- [ 
(2, 5-^^pn7x^;M;U^/W) T^y] -^P/<y7S K MS ( 
ESI) : 4 9 9 (M+H + ) „ 
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(4-^po7xx;W^-;U) T ^ /] -yo/<y7 5 K MS (ESI 
) : 4 6 4 (M+H + ) 0 

[ mmX/lsft-M 7^/] -3- [ (4 
m^/l^/l^^/U) 757] -yu/<y7; K MS (ESI) : 504 (M 
+ H*) o N-t Kd^>-2- [ 7;/] -3- [ (»fi3 

*/P2i>-/l,) 7^7] -/nAy7; K MS (ESI) : 54 8 (M+H + 

) o 

N-t Kp^tv'- 2- [ tt$JJg^yl^^A-) T ^ / ] -3- [ (1-^-^^U— 
/l^/l^^/u) 7^/] -yn/^U' MS (ESI) : 5 2 4 (M + H 

+ ) o 

N — t Kd^>- 2 - [ mm*/^*—/^) T ^ y ] -3- [ (2, 4 -S^/W 

^-0^7^-/^/^-/1.) r^y] -/p/<y7 ^ K ms (esi) : si 

0 (M + I-T) o 

N-t KP^r^-2- [ mm*^*~^) T^y] -3- [ (2, 4, 6 - h 
V t^/V? =.—jV*;V^~;V) 7^/] -^0/^7$ K MS (ESI) : 
5 16 (M+H + ) o 

N-t Kn*V- 2- [ (ft^/l^—AO 7^y] -3- [ (4-t-^/V 
^s^/u;*/^^^) T ^ y] -^n^VT^K MS (ESI) : 5 30 ( 
M+H") 0 

N-t KP^ri/- 2 - [ (IWH^A'Jfc—AO T^y] -3- [ (2, 5-^d 
a^^^/V^/U^^/V) T^y] -/u/^7^ K MS (ES I) : 54 3 
(M + H + ) o 

N-t Kp^->- 2 - [ (tSJii;*/^—^) r^y] - 3 - [ (4-^pp7x 
^/w^/^^^/w) r^y] -^p^y7U' ms (esi) : so 8 (m+ 

H*) . 

N-t KP^r^>-2- [ (1 -t7^ U^.;v*jvifr^;v) T ^ y ] -3- [ (4 

-y hdriy^^^/^/^^u) r^y] -/p^>7 s K ms (esi) 

: 4 8 0 (M+H*) 0 
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N-tKo^>-2- [ ( 1 7^7] -3- [ (W 

mx/^-M 7 5 7] -/o/^7U' MS (ESI) : 5 24 (M+H 

*) o 

N-tKn^ri/-2 - [ (l-±7f U^^^/V^^/V) 7 5 7] -3- [ (1 

—T7? 7^7] -yn^yr-; k ms (esi) : 5 

0 0 (M+H*) o 

N-tKn3rv—2- [ ( 1 -~fy$ l/^/l^A^—/^) 7 5 7] -3- [ (2 
, 4-^7;^d7i^;^^) 757] K MS (E 

SI) i4 8 6 (M + H*) o 

N-tKn^rv/-2 - [ ( 1 — t7 ? V—jV7.jV*~;V) 7 5 7] -3- [ (2 

, 4, 6-hy^f/v7xn/^/^-;i/) 757] -/n^yru* ms 

(ESI) : 4 9 2 (M+H*) 0 
N-tKn3rv--2- [ Is—jV^/V&zl/V) 7 5 7] -3- [ (4 

- t -/^7x^y^^/k) 757] -yn/Nyr 5 K MS (ESI 
) : 5 0 6 (M + H*) 0 

N-t Vv~5ri/- 2 - [ ( 1 --T7? 7 5 7] -3 - [ (2 

, 5-^nq7i^;V^) 75/] -^n^y/; K MS (E S 

1 ) : 5 1 9 (M+H*) o 

N-t Kn^ri/- 2- [ ( 1 -~T7 ? \s-jv*;Vi£=-,V) 757] -3- [ (4 
-^□n7x-;W^) 757] K MS (ESI) : 

4 8 4 (M+H*) e 

N-t [ (2, 4 - i?7/V&XJ 7 x^/l^A'Jfr 757] - 

3- [ (4-7 Y*i/7 z^—jUXfrfr—M 75 y] -7 P n^7 5 K MS 
(ESI) : 4 6 6 (M+H*) 0 
N-t Kn^i/-2- [ (2, 4 -S^/lofei 7 cc—A-;*/^— /W) 757] - 
3- [ (M^/V*^) 757] -/d/^775 K MS (ESI) : 51 
0 (M+H*) 0 

N-t Kn^>-2- [ (2, 4-^7^tn7 = 757] - 

3- [ (1-1-7? 757] -/n/^75 K MS (E 
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SI) : 4 8 6 (M+Hl <» 

N-tKn^>-2- [ (2, 4-^7;^n7i^/^^) T ^ /] - 

3- [ (2, 4 — 7 yu^- ^/u^ r^y] -yo^yr^ K 

MS (ESI) : 4 7 2 (M + H*) 0 
N-tKD^>-2- [ (2, 4 - n 7 75/] - 

3 - [ (2, 4, 6-M)>f/V7 3:r:/^^^) T ^ / ] -^0/^7; 
K MS (ESI) : 4 7 8 (M+H + ) 0 

N-bKn3r>'-2- [ (2, 4-^7;l'to7x^A'*^) T ^ 7 ] - 
3- [ (4 - t -7 f f;i'7x^u^;^^;V) 7? /] -^n/^75 K M 
S (ESI) : 4 9 2 (M + H*) 0 

[ (2, 4-^7/^n^^^/^^^jJx^i/lx) T ^ /] - 
3- [ (2, 5 n B7*^;i/^*=;v) 7^;] -7 P o^V7^ K 
MS (ESI) : 5 0 5 (M+H + ) 0 

N — t Kn^ry- 2 - [ (2, 4 - i/7;Vt n 7 x^^/V*=/U) T^/l ~ 
3- [ (4-^nD7x-;^Mr;;U) T ^ /] -^n/^7; K MS ( 
ESI) : 4 7 0 (M+H*) . 

N-fc [ (2, 4, 6 - hy >f/^7x^;U^^) T ^ 7 

] - 3 - [ (4 h*^7x^/l/*-/l/) 7^7] -7 i P/N°y7^ K 
MS (ESI) : 4 7 2 (M+H + ) D 

N-kKn^>-2- [ (2, 4, 6 - h ^f/U7x^;^^) 7^/ 
] -3- [ «MK*^3jwv) T^y] -^0/^7; K MS (ESI) : 
5 16 (M-f H + ) o 

N-fc Kn*i/-2- C (2, 4, 6 - h y f^7x5^A^^) 7^7 
] -3- [ (1 -1-7 0 u^/isX/um^/V) T^/] -/n^y7; K MS 

(ESI) : 4 9 2 (M+H*) 0 
N-tKn^-2- [ (2, 4, 6 - h V 7^7 
] -3- [ (2, 4 - ^7^*0 7*51^^^) 7^/] -/d/^7^ 

K MS (E S I ) : 4 7 8 (M+H+) « 

[ (2, 4, 6-M)^f;V7x^;v^/^-;V) 7^7 
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] -3- [ (2, 4, 6 - h y > ^vW 7 m =ljUX -jV) T^y] -^0/0 
75 K MS (ESI) :4 84 (M+H") e 

N-t Ko^v/-2- [ (2, 4, r^y 

] -3- [ (4 - t -^f/U7x^M^) T^y] -^V7 5K 

MS (ES I) : 4 9 8 (M + H + ) 0 
N-tKo^>-2- [ (2, 4, 6-MJ^f;U7x^;M;v*-;u) 7^7 
] -3- [ (2, 5-^dd7i^/M;V^;V) T^y] -^ny<y/ ^ K 

MS (ESI) : 5 1 1 (M+H*) e 
N— t Kn^>- 2— [ (2, 4, 6 — h V y 'J-Jls? x.^-A'X/lsfr^./V) T^J 
] — 3— [ (4-^nP7x^/WU*^) T^y] -/o/^7 5 K M 
S (ESI) : 4 7 6 (M+H + ) 0 

N — t Kn^r^- 2 - [ ( 4 - t — Zf^fVy 3L~/WJ*/U/fc~/U) T^y] -3- 
[ (4 -y h^^^zn^/i^/l^^/U) T^y] -^DA ( y7^ K MS (E 
SI) i4 8 6 (M+H + ) o 

N- t Kndri/- 2 — [ ( 4 - t —rf^fW T^y] - 3 - 

[ (WWk^J^'fo—fl') T^y] -7*13/^7; K MS (ESI) : 5 30 ( 
M+H + ) o 

N- t Kn^rfy- 2 - [ ( 4 - t — -??-9Vy ^^/U^/U^z^/U) T^y] -3- 

[ ( i —t7? u~jv*/\s^~/v>) r^y] -^u/n^t ^ K ms (esi 

) : 5 0 6 (M+H + ) 0 

N- t Kc^rv-- 2 - [ (4 - t -:/^vW:7;n — /l^/l^^/W) T^y] -3- 
[ (2, 4 -iS^/lssfn? =n^/l>*/U*~/U) T^y] -/n/N°y7 ^ K M 
S (ESI) : 4 9 2 (M+H + ) 0 

N-t Kn^i/-2- [ (4- t 7^7] -3- 
[ (2, 4, 6 - h y yf/l/7x^^;l/*^;U) T ^ y ] -^o/^y7$ K 
MS (E S I ) : 4 9 8 (M+H*) 0 

N—t Kc3^f->— 2— [ (4 — t — Zf^t^y xL—^^/ls-fc—Jl') r^y] — 3 — 
[ (4 - t -z/^/Vy z^=.;V^/V^^;V) T^y] -^P/^7U* MS ( 

ESI) : 5 1 2 (M+H*) * 



-71- 



N-fc [ (4 - t — y^-jvy = ~/l'X/l'jfc—As) 7^7] -3- 

[ (2, 5-v ; ^od7x 75y] -yp/^r^ K MS 

(ESI) : 5 2 5 (M+H*) * 
N-kKn^>-2 - [ (4 - t -/f/Vyx^/^/^^/V) 75 y] - 3 - 
[ (4 - ^ n n 7 = =L/UX/Ujfc=^/U) T 5 y ] K MS (E S 

I) : 4 9 0 (MrH + ) 0 

N-t [ (2, 7;/] -3 

- [ (4-^ h*i/:7nL~/W*yi^~/u) 7-;;] -/n^7^ K MS ( 
ESI) : 4 9 9 (MtH + ) 0 

[ (2, 5 — S?^ d n :7 3l~/W*/U*~/W) 7 5 y ] -3 

- [ mm^/^^M 75 y] -/o/^ru' ms (esi) :54 3 

(M + H + ) 0 

N-fc: Knari/-2~ [ (2, 5 - n n7x^;M/^^;u) 7 5 y ] -3 

- [ ( i —ry?u—/ux/u&—/u) r^y] -yo^vr^ K ms (es 

I) : 5 1 9 (M-J-H-) o 

N-t Ko^->-2- [ (2, 5-i/^DD7x^;^;^/V) 7^ y] -3 

- [ (2, 4 -i/^/l^o^zr— /UjX/V/fc^A-) 75y] -^n/^TU' 
MS (ESI) : 5 0 5 (M+H*) 0 

N-t Kn^ri/-2- [ (2, 5-^nn7x jU* =^/V) 7^7] -3 

- [ (2, 4, 6- h y ^f^7s=/^;v*=/v) 75 y] -^o^vr$ k 

MS (ESI) : 5 1 1 (M+H + ) e 
N-fc Kn^ri/- 2 - [ (2, 5 - i?? n n y =.^/\,*;Vft^;V) 75y] -3 

- [ (4- t-yf/W7xn/l/^;l/*^i/) 75 y] ~^n/^7; K MS 
(ESI) : 5 2 5 (M+H + ) 0 

N— fc Kn^fy- 2 - [ (2, 5 - tr n ^zn^/U^/W^^/P) 75/] -3 

- [ (2, 5—^* pp7x^;^;1//J-w;V) 757] -^n/^7 5 K M 
S (ESI) : 5 3 8 (M + H + ) 0 

N-fc K^^rv'— 2 - [ (2, 5-^^nn7x^;>7/U*^) 75/] -3 

- [ (4-^nn7xr:;WWlsr:;u) 75/] -^n/^7 5K MS (E 
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SI) : 5 0 3 (M+H*) 0 

N-tKD^>-2- [ (4-^od7x^;M;^^) y ] -3- [ ( 
4 -y h*->:7^=/K*/Ujfc=A') T ^ /] K MS (ESI 

) : 4 6 4 (M + H + ) 0 

N-t Kd^>-2- [ (4-?uu7=n~/UX/U7fr=i/U) r^y] -3- [ ( 
Wm*/^*-/^) T^y] -7"u/>V7$K MS (ESI) : 50 8 (M + 
H+) o 

N-fcKo^>-2- [ (4-^nn7x^WU^;u) T ^ y ] - 3 - [ ( 
1 -i~7 ? 7^7] -ynXy/-; KM S (ESI) :48 

4 (M+H*) o 

N-t Kd^>-2- [ (4 - * n n ^^-/l/^ /U^r^/U) 7^7] -3- [ ( 
2, 4 -^7/U^-o^^^.y^/U^^/U) T^v>] -7*0/^7^ K MS ( 
ESI) : 4 7 0 (M+H*) 0 

N-fc Kn^>-2- [ ( 4 - ^ n n y ^ ^/l^/U* ~/u) T^y] -3- [ ( 

2, 4, 6-hy^^7x^/wu^/v) r^/] -T'p/^r^K m 

5 (ESI) : 4 7 6 (M+H*) 0 

N-t KD^fi/- 2- [ (4 nr n7x^Mr;l,) T ^ y ] -3- [ ( 
4- t -7 r f/W7x-;^/v*n;v) T ^ y ] -yn/N 4 y7^ K MS (E S 
I) : 4 9 0 (M + H + ) 0 

N-tKn^>-2- [ (4-^ uu7=.~/UX/U&^/U) 7^7] -3- [ ( 
2, 5 u 0 37;*— /W^AofcrvW) T^y] -7 P o/<y7^ K MS (E 

SI) : 5 0 3 (M+H + ) 0 

N- t Kn*$/— 2 - [ (4-^Dn7x^;^M^) 7^7] - 3 - [ ( 
4-^Dn7x^;l/^x;U) T^y] -/n^y7^K MS (ESI) 
: 4 6 9 (M+H*) 0 

N-t Kn^*y-2- [ (4-*?~;V7 ^—/v^/vfc—;^) y ] - 3 - [ ( 
4-y Y*cis7 =.z=-;V*;Vfr^/V) 7^] -7 p b^7;K MS (ESI 
) : 4 4 4 (M+H + ) 0 

N — t Kn^-y- 2 - [ (4-^^/^^^^/^/^^/U) T^y] -3- [ ( 
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&Bk*/l'&=.A') T^y] K MS (ESI) :4 8 8 (M+ 

H+) . 

N — t Kp^t">- 2 - [ T 5 /] — 3— [ ( 

1 —±-7$ \s~jV*jVfrzz./V) T^y] -/p/^T^KMS (ESI) : 46 

4 (MrH + ) 0 

N-t Kn^y-2- [ (4-^f/U7i-;^;^-/V) 7^/] — 3— [ ( 
2, 4-^7/^0^31^:/^/^^^) 7^/] -^c2/<>-r^ K MS ( 
ESI) : 4 5 0 (M+H + ) 0 

N-fcKo^>-2- [ (4— *—fl'XArtfr—A') T^y] -3- [ ( 

2, 4, e-hy^f/^x^y)/^^) T^y] K M 

5 (ESI) : 4 5 6 (M+H + ) 0 

N-t Kndr-y-2- [ (4 — > f ;V7x^;^yU*^) T ^ y ] -3- [ ( 
4-t-yf^7x^;^/^^) T^y] -^n/WU* MS (E S 
I) : 4 7 0 (M+H + ) 0 

N-t Ko^rv/-2 - [ (4-y f;>7x^/^;^zi/P) 7^/] -3- [ ( 
2, 5-^nu:7^~/l^/W/fc:^/U) T^y] -/nyNy/^ K MS (E 
SI) : 4 8 3 (M + H + ) e 

N- t Kn*S/- 2 - [ (4 -y T ^ y ] -3- [ ( 

4-^nn7i^;i//j^^) T^y] -7 P n/<y7 ^ K MS (ESI) 
: 4 4 8 (M+H + ) 0 

N-t Kn^>-2- [ ( n — rv'/l'.x/l'tfx— /U) T ^ y ] -3- [ (4-y h 

^v'^^/w^/v*^') r^y] -7 p p^yr^ K ms (esi) : 52 

2 (M+H + ) o 

N-fcKndri/-2- [ ( n — ^V/V^/W^^/^) 7^ /] -3- [ (tffg^/V- 

r S y] -^n/^7? K MS (E S I ) : 5 6 6 (M+H + ) D 

N-t Ka^ri/-2- [ (n-fv'/^/^^) T ^ y ] -3- [ (1-^:7 
7^] -^ny^T ^ K MS (ESI) : 54 2 ( 

M+H*) 0 

N-t Kn=^r^-2- [ (n -t^/I^A'* — /V-) T^y] -3- [ (2, 4- 
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^y/V^-ny j\,*j\,Tfrzz.;\s) T ^ y ] -^d/^TU* MS (ESI) 
: 5 2 8 (M+H*) 0 

N-bKn^>-2- [ (n^V/U^A^—A-) T^y] -3- [ (2, 4, 
6-H)^f^7x^M-/l/) 7^y] -/n/NVTU* MS (ESI 
) : 5 3 4 (M + H + ) 0 

N-fcKn^>-2- [ (n-^WW^A-*-/^ T ^ y ] -3- [ (4 - t - 

7; / ] K MS (ESI) : 5 

4 8 (M + H + ) 0 

N- t Ko*'>- 2 - [ (n-fV/M^^) T ^ 7 ] -3- [ (2, 5 - 
^no7x^/MM^) T^y] -^0/^7 5 K MS (ESI) : 

5 6 1 (M-f H") e 

[0 2 3 8] 

mmmi e 

<t ^lit) An^^S#ffttl^B6 0/0 2 4,6 7 S^^&SrJBVvrpifiLfc. 
. J^TCO^^-C, AflPORAr, :fc J:tfRf2 Kn 3r v-C&5 0 
[0 2 3 9] 
Utl 9] 




[0 2 4 0] 



-75- 



A_ Rl R2 R3 X Y R4 

16 S0 2 C 6 H4-p-OMe H H H NH CO Mc 

A 

16 S02C6H4-P-OP* H H H CO NH Ph 

B 

16 S02C6H4-P-C6H4-P- H -CH 2 CH2CH->CH 2 - S - j.p r 

C Br 

16 SO2C6H4-P-C6H4-P- H Me Me CO MMe 

D Br ~H J 

N 

[0 24 1] 

[^2] 
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16 COC$H 4 -p-0Pb H Me HO CH? Ph 

E 



16F SC>2C6H4-p-OMe H H H 



16 SO2C6H4-P-OMC H H H 
K 



[0 2 4 21 

1^3] 



16 POMePb H Me Me - H 
G 

16 POMe2 Me H H - H 
H 

161 S0 2 C6H 4 -p-OMe H H H - 



16J SO2C5H4-P-OMC H H H °y 



16 S0 2 C 6 H4-p^OMe H H H CH 2 NHC 

16 SO2C6H4- P -0Ph H H H CH 2 NHC 

M O \ / 

16 S02C 6 H4-p-OMe H Me Me CO - 

N 

16 S0 2 C 6 H4-pOC6H 4 - H H H S - Me 

O p-Cl 

16P S02C6H4-pOC6H 4 - H H H S0 2 Me 

p-F 

16 SC^C^-p^OCe*^- H Mc Me S - Me 

Q p-Br 

16 S02C 6 H 4 -p-OMe H -CH 2 CH 2 CH 2 CH 2 - S CH 2 Ph 
R 
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16S SO9C6H4-P-OC6H4- H - S CH-> CH(CH 3 ) 

p-Cl CK2CH2CH2CH2CH2 2 



16 SO>C 6 H 4 -}M3Me H H K CH 2 

T 



16 SCbCtfH^p-OMe H H H CH 2 

U 



o 

o 



V 



16 S0 2 QsH4-p-OMc H H H CH 2 - 



>"3 



[0 2 4 3] 

nifefli — n tcj:or. — racism tmu^mx — iaot 

[0 2 4 4] 
[0 2 4 5] 

<&\as\,^x. ^ (i) <Dit^^mm(D^^i-^T<Dmmmit^<Di^t>*) 

[0 2 4 6] 
[0 2 4 7] 
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9 1 5 . m g 

fL$t 12 0. m g 

h 3v^8 70. mg 

^/l"^ 4. mg 

^TTPy^^^A l. mg 

[0 2 4 8] 



[0 2 4 9] 

y~*^«H*«£A5fr»6 Ok g (13 2#VK) h*tt«tSr* 
[0 2 5 0] 
[0 2 5 1] 

tiLft M (%w/w) 

mmw3 15% 

TKUrc^uv^y =3— 8 5% 

5£ (i) 

[0 2 5 2] 

*^ttB8**«rS5#fi9 0 k g (198^K) wthMIf^iw 
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0 ±SB»«# leg p g4t5o 
[0 2 5 3] 

[0 2 5 41 

a (%w/w) 

3 5% 
2Ky f ^yWT/l-^— A- 15% 
^S^* 8 0% 

[0 2 5 5] 

5t (i) <^1i*S£Wi-Ste<afc^ 

o 

[0 2 5 6] 
[0 2 5 7] 

& (%w/w) 
mMM3<Dit&%> 0. 2 0 

li^yxr/unx^A 0. 0 2 

^ya-^— ,u o. 0 02 

d-V^f 5. 0 0 

>^ 0.3 5 

3»»fc-a* 0.075 
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100. oo 

10 0. 00 

[0 2 5 8] 

o 

[0 2 5 9] 

[0 2 6 0] 

** W I- £ a KAx T y-ML 
fSL& * (%w/w) 

nmm2<D<t&®> s. o 

3 3. 0 

7*=*A'\?zsfgt o. l 

>yy-/v o. i 

■fry#y V-J-hUfrA 0. 2 

«tf*!l (F 1 2. F 1 1 4) It 
^ff 10 0. 0 

[0 2 6 1] 

^ (i) ^«3t^Wi-Ste<o^L^^v^rt^lr^^c^o^^s#e>i^5 

o 

[0 2 6 2] 

[0 2 6 3] 

SIJfe^F 
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EDTA 



& (%w/w) 
0. 10 



0.0 1 



0.0 5 



kKn^r^if/Pt/l/n^ (NATROSOL M ) 0. 5 0 



[0 2 6 4] 

a (i) o*a**+stt©ft^*«v^Tt*««fcpi«(ott*^#e>tt5 

o 

[0 2 6 5] 
[0 2 6 6] 

10 0mg/mlS* 

Xs^^ls 0. 4 8% 

^/W^i^^SO^/Vo—;* 0. 5 3 

tffc'KV' 0. 50 

^f;W^7^^ 0. 11 

T'n tf;W/^7^V 0. Oil 



tfbthy^A (0. 9%) 

n pI — 



S3 
10 0. o 



0. 1 



1 0 
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[0 2 6 7] 
[0 2 6 8] 

^ (i) o^it^^i"6Mco{b^^^T^^@^lcp^o^^^ixs 

[0 2 6 9] 

f&ft %w/v 

1 3.00 

SDA4 0 7/^^ — A* 8. 0 0 

«W£tJ 0.08 

fUt^flj 0.08 

VvWL-T Y V *>J± 0.0 5 

10. oo 
0.02 

£ 0.05 

zk^fb^ h y 0.20 

#J 0 . 0 4 

10 0%lc^;bii:5 

[0 2 7 0] 
[0 2 7 1] 
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[0 2 7 2] 



-71/ Z=- 1 /V 



0.10 
1 0 0%\£&t>1tZ> 



1 1 . 



13.60 



1 7. 



1 7. 



0.0 1 



1 . 



%vr/ v 



5 0 



5 0 



2 0 



7 0 



[0 2 7 3] 
[0 2 7 4] 

a; (i) <^l?S^£^i-Sfte<^b^ 

o 

[0 2 7 5] 

w/v% 

m&ffifi o. 03 

VyVtrh— /VflSA 3 8. 4 4 

Paloja-mBJ 2 0. 0 0 

yyl-fcf /U (7 0%7kf&m 22. 00 

/V 10. 0 0 
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^ytyy 7.56 
m^m 1.00 

[0 2 7 6] 

e 

[0 2 7 7] 

MMWK 





w 


/v% 


USP* 


5 4 


.656 




0 


. 05 




0 


. 0 1 




0 


. 1 2 




0 


. 0 9 




1 2 


. 3 8 




1 


. 2 7 




1 5 


. 0 




1 1 


. 0 




5 


. 0 




0 


. 2 




0 


. 1 5 




0 


. 0 0 8 8 8 




0 


. 0 6 4 5 




0 


. 0 0 14 



[0 2 7 8] 

ioJ:t/^— ^A^^^LT^Ki-eo Silvers o nW.W 
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[0 2 7 9] 
[0 2 8 0] 
[0 2 8 1] 

t &Mm-rz>h<o'VjbZ> t> 



-86- 



tNTEHNATTONAJL SEARCH REPORT 



PCT/IB 58/81133 



tp2T^58S7«^ <3?bl7/48 C87D 389/08 C87D335/B2 (3701211/54 
C87C311/2S C87 0289/48 C87C3U/19 C67C259/W C67F9/36 
A6aPi/W 



IPC 6 C67C C67D A61K 







n ifcaateun. 


X 


EP 9 757 964 A (OttQ PHARMACEUTICAL CO LTD) 
12 February 1997 (1997-62-12) 
sea page 3, Htwt 1*27; tables 1-18; 
sxanples 2(3), 2(*}, 3(2): claims 1-5 


1,9*19 


X 

y 


WO 97 B5B65 A (FIBROSE* JKCl 

28 February 1997 (1997-02-29) 

use cxanple 6.1.13; clains 1» IB, 19-24 

see claims l t 16, 19-24 


1-3*9 
18 





16 Karch 1999 




Oaopwftfl^qifefcPa. Snap— ill ml 


Van Ansterdan, L 



page 1 of 3 
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INTERNATIONAL SEARCH REPORT 



PCTnB 98/01139 



P.X 

p.x 



P.K 

P.X 

p,x 



DATABASE CHEHAB5 pmllnel 

WBUCAL ABSTRACTS SERVICE. COUUNBUS, 

OHIO, 05 

SIB, accession no. 125:163*59, 
XPW2996725 

abstract 

h fc\P. SAPPAS JR? BIO ESSAYS, 

vol. 18. no. 6, 1996. pages 439-442, 

S. KATHLSON ET AL: HICRDCHS*. J., 
vol. 40. to. 2. 1969, pases 226-232, 
XP302096724 

sec page 231, lines 17-23 

J. -6. KAHSEL FT AL: TO RAH ED KM LETT.* 
vol. 36. no. 17 r 1995, pages 2913-2916, 
XP062896725 

see schema 1, coB*>ound 4b 

DATABASE CREMABS [Onlinel 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, OS 

ST*\ accession no. 78:88228, 
XPW2896727 

see abstract; IW 217SJ-34-4 

& t. YOWEDA ET AL; YMWGAKU ZASSHI, 

vol. 89, no. 1, 1969, pages 9S-1B3, 

WO 97 32646 A (PHAWACIA & UPJOHN CO) 
12 Septerter 1997 (1997-89-123 
see exooples 90-93; claims 

WO 97 27174 A [SHIQH061 & CO LTD) 
31 July 1997 (1597-07-31) 
see page 33, anpoumf lb-1-1; pages 38-42, 
table, compounds Z-14, 16-22, 24-35; page 
53, table, compounds 71. 74, 75; page 57, 
table, conpounds B5-&7; paQe S7, table, 
compounds 210, 211; page 98, 
table, conpound 267; abstract 

WO 98 17645 A (PHARYVCIA & Ufyomt CO) 
30 April 1998 (1998-04-39) 
sea examples 1-5. 8-10; claims 



WO 98 31664 A (PKARNACIA & UPJOHH CO) 
23 July 199B (1998-07-23) 
claims; examples 

WO 97 49674 A (PftAfiHACIA & UPOOHI SPA) 
31 Dececter 1997 (1397-12-31) 
see table I. compounds 44-54, 128; table 
II, cmpounds 19-21. 68-61. 161; Page 45, 
line 9 - page 49, line 19; claims 1-6, 19 



10 



1-3 



1-3 



1-3 



1-5,9,1© 
1-3,9.10 



1-3,9.10 
1-3,9, 16 
1-3,9,10 



page I of 3 
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INTEKNATTONAL SEARCH REPORT 



PCT/re 98/81139 



WO 58 97742 A (ZEJECA LTD ET AL) 
26 February 1998 (I99a-Q2-Z6) 
claims 1-8; examples 

V{D 97 4S4SZ A (OHO PHAWWCEVTICAl CO LTD) 
A Oecentier 1997 (1997-12-84) 
sec pages 24. 26-38, 36-41, 139-143. 145; 
abi tract 

KO 98 43963 A (AB0UHD& PHARMACEUTICALS 
IRC) 8 October 199fi (1998-18-SB) 
claims? examples 9-12 

WO 98 42659 A (SHITHILINE BEECHAH PLC) 
1 &Ctot«r 1998 (1998-10-81) 
claims 1-1B; exas^Tes 

WO 98 33768 A (PFUEB PR0OUCT5 18CJ 
6 AftQust 1998 (1998-88-66) 
claims; exai*iles 



1-3,9,18 
1.9,18 

L-3,7-10 
1-3,9,16 
1-3,9,18 



page 3 of 3 
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DfTEMATTOttAL SEARCH REPOflfT 








D u^Tii^rfitiwI^fi^nrirtmtntl-Ti i-n^^^f 

I Dtt W d^«.« M «^>». ^^^w^tm>m» 


toll Oh— wJmm i»hw tfC )cr-ndrn t>teefcfcg (QmBnuBBog ot «w t C 




1 1 mini tllijltpi^P I^ITW Ttt MB1111 Tin Til I T 

1, 4-1B (partially); (cotpletely) 





per* MMMM* (*nt«P<*fi«l fa**-* l*B W"«> 
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. pct/ib sd mm 



pufmcR MFOfauTumcarmiEfl frgh pct*&av zie 



1. Clains: 1,4-15 [in part); 2-3 (coop let*) 

Cdptjurtda of formula 1 wherein A is SOZAr, pharmaceutical 
amiDsitions apprising tliem aid a method of Baking a 
ccMrosition for preventino or treating a disease associated 
witi unwanted ratal loproteas* activity 

2. Clates: 1, 4-10 (in part) 

COVOUTXtS Of fOTOJla 3 wherein A is OOAr, phcnmccuticol 
c Kaposi Hons cogprising tKta and a method of taking a 
caaposition for preventing cr treating a disease associated 
Hi ti» undented raetanoprotease activity 

3. Cta1«: 3, 4-13 I in part) 

Compounds of fornsila 1 herein A fs ONffCAr» pharoaceutlcal 
coqmsi tiona cceprlsino them and a method of Baking a 
conmsition for preventing or treating a disease associated 
vita unwanted jBatalloprotease activity. 

4. CUia»: i. 4-Lfl (in part) 

Conpounds of fonwla I therein A is POAAr, pharmaceutic*? 
compositions conprislng tnera and a oethod of making a 

osteon for preventing or treating a disease a«eciat*4 
unwanted me tall op to tease activity. 
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J3STEHJNAITGNAL SEARCH REPORT 



per/ 15 98/8U39 



CP 757984 
WO 9795^5 



A 
A 



12 -©2-1997 
28-02-1997 



JP 9104672 A 



22-04-1987 



WO 9732646 



12-89-199? 



AU 
BR 
CA 
CI 

EP 
ATI 
CA 
CH 
EP 
WO 

AO 
All 
CW 
EP 
HO 
PL 
ZA 



6951295 
9669883 
2229898 
1198896 
0845987 
57 64396 
2229844 
1198775 A 
8871718 A 
9796242 A 



7G7188 B 
28S2597 A 
U1S517 A 
6533562 A 
934112 A 
328593 A 
9791992 A 



85-83-1997 
23-83-1999 

20- 82-1997 
04-11-1998 
19-06-1998 
95-93-1997 

28- 82-1997 
11-11-1998 

21- 18-1998 

29- 82-1997 

91 -87-1999 

22- 89-1997 
18-83-1999 
93-83-1999 
88-11-1998 
15-82-1999 
07-89-1998 



WO 9727174 



WO 9817645 



31-87-1997 



39-94-1938 



HO 98316*4 A 
KO 9749674 A 



23-87-1998 
11-12-1997 



AU 

CA 
CH 
CZ 
KO 
PL 

AU 
EP 



1319597 A 
2242416 A 
1214841 A 
$602252 A 
993376 A 
328276 A 

4812697 A 
B934267 A 

5923898 A 



28-83-1997 
31-87-1997 

14- 84-1999 
16-12-1998 

10- 89-1998 
18-81-1999 

15- 85-1998 

11- 88-1999 

97-88-1998 



AU 
O 
EP 



3342297 A 
2257104 A 
8929414 A 
988049 A 



14-81-1998 
31-12-1997 
99-86-1999 
91-03-1909 



WO 9687742 A 
W3 9745462* A 



26-82-1998 
~o£l2-1997 



AU 4821797 A 



85-93-1998 



AU 
EP 
JP 



2792897 A 
69L5986 A 
10265452 A 



05-81-1998 
12-85- 13S9 
86-18-1998 



HO 9643963 A 88-16*1998 
WD 9842659 A 81-10-1998 
W0~9833768 86-88-1998 



AU 
AU 

AU 

K* 



$874498 A 
72 18598 A 



22-18-1998 
29-18^1998 



8191798 A 
989958 A 



25-08-1998 
31-12-1998 
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(51) Int. CI. 7 
A6 1 K 



F I 



A6 1 P 



31/4035 


A 6 1 K 31/4035 


31/4166 


31/4166 


31/426 


31/426 


31/4406 


31/4406 


31/445 


31/445 


31/455 


31/455 


31/495 


31/495 


31/5375 


31/5375 


1/02 


A 6 1 P 1/02 


1/04 


1/04 


1/16 


1/16 


1/18 


1/18 


7/00 


7/00 


7/02 


7/02 


7/08 


7/08 


9/00 


9/00 


9/10 


9/10 


11/00 


11/00 


11/06 


11/06 


15/04 


15/04 


15/08 


15/08 


17/02 


17/02 


17/14 


17/14 


17/16 


17/16 


19/00 


19/00 


19/02 


19/02 


19/10 
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